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DSSOLFDWLRQVVXFKDVLQELRORJLFDOILHOGIRUELRODEHOOLQJ*KRVKHWDO6SHUOLQJHWDOKHDWLQJ&DLHWDO




DQG HOHFWULFDO FKDUDFWHUL]DWLRQ DQG HQGLQJ ZLWK WKHLU DVVHPEO\ SURFHVV LQWR WKHLU GHVLJQDWHG DSSOLFDELOLW\
1DQRSDUWLFOHVPD\ EH RI GLIIHUHQW VKDSHV DQG VL]HV VXFK DV QDQR GLVFV 0DLOODUG HW DO  VWDUV 1HKO HW DO






DUH EHLQJ LQ XVH WRGD\ 7KH RQJRLQJ DQG UDSLG GHYHORSPHQW RI XOWUD ODUJH VFDOH LQWHJUDWLRQ 8/6,PLFURFKLSV







8OWUDVKRUW ODVHU SXOVHV KDYH EHHQ DWWUDFWLQJ PDMRU DWWHQWLRQ LQ WKH SDVW IHZ \HDUV GXH WR WKHLU FRQVWDQWO\






7KXV LQ WKLV SDSHU ZH SUHVHQW D QHZ PHWKRG IRU FRQVWUXFWLRQ RI GRZQVFDOHG KLJK UHVROXWLRQ QDQRPHWULF
LQWHUFRQQHFWLRQOLQHV7KHVXJJHVWHGPHWKRGHQDEOHVUHDOL]DWLRQRIVRSKLVWLFDWHGQDQRVWUXFWXUHEDVHGRQPHOWLQJRI
VHOI DVVHPEHOHG JROG QDQRSDUWLFOHV XVLQJ D SLFRVHFRQG ODVHU RSHUDWLQJ DW D ZDYHOHQJWK RI  QP 7KH PDLQ




7KRVH WRROV KDYH QDQRPDWULF SUHFLVLRQ DQG VHOHFWLYLW\ 7KH ODVHU LV RQO\ UHVSRQVLEOH WR WKH PHOWLQJ RI WKH
QDQRSDUWLFOHV7KXVDOWKRXJK WKHEHDPRI WKH ODVHU LVPXFKZLGHU WKDQ WKHQPSDUWLFOHVRQO\RQHQDQRSDUWLFOH
ZLGWKLVVXSSRVHGWRIDOOLQVLGHWKHVFDQQLQJODVHUEHDPWKDWLVUHVSRQVLEOHIRUWKHPHOWLQJ




$VSUHYLRXVO\PHQWLRQHG WKHSURSRVHGIDEULFDWLRQSURFHVV LQYROYHVPDUNLQJWKHVXUIDFHRI WKHPLFURHOHFWURQLF
ZDIHUE\),%7KHPDUNLQJRI WKH VXUIDFHFDQDOVREHGRQHE\DQHOHFWURQLFEHDP6(0$IWHU WKHPDUNLQJZH
SODFHDVXVSHQVLRQZLWKFKDUJHGPHWDOOLFJROGQDQRSDUWLFOHVRQWRSRIWKHZDIHU,QWKHFDVHRI),%WKHSRVLWLYH
LRQV RI WKH ),% DUH LPSODQWHG LQ WKH R[LGH EHORZ WKH VLOLFRQ VXUIDFH RI WKH ZDIHU DQG WKXV QHJDWLYHO\ FKDUJHG
QDQRSDUWLFOHV IURP WKH VXVSHQVLRQ ZLOO VWLFN WR WKH SRVLWLRQHG PDUNHG E\ WKH ),% WKH GHVLUHG FRQGXFWLQJ
LQWHUFRQQHFWLRQOLQHVWKDWDUHWREHIDEULFDWHG,QWKHFDVHRI6(0QHJDWLYHO\FKDUJHGHOHFWURQVZLOOVWLFNEHORZWKH
VXUIDFH RI WKH ZDIHU DQG WKXV SRVLWLYHO\ FKDUJHG PHWDOOLF QDQRSDUWLFOHV RXJKW WR EH XVHG $JDLQ GXH WR WKH
HOHFWURVWDWLF IRUFH WKRVH QDQRSDUWLFOHV ZLOO VWLFN RQO\ WR WKH ORFDWLRQV PDUNHG E\ WKH 6(0 WKH FRQGXFWLQJ
LQWHUFRQQHFWLQJOLQHV






















 Asaf Shahmoon et al. /  Physics Procedia  83 ( 2016 )  188 – 193 191
,Q)LJZHSUHVHQWWKHIDEULFDWLRQRIWKHQHJDWLYHO\FKDUJHGVHOIDVVHPEO\SDWWHUQVSHUIRUPHGXVLQJ6(0,QWKH







,Q WKH H[SHULPHQWV ZH XVHG XQFRQMXJDWHG JROG QDQRSDUWLFOHV LQ DQ DTXHRXV VXVSHQVLRQ 7KH GLDPHWHU RI WKH
QDQRSDUWLFOHV WKDWZHXVHGZHUHQP 63, VXSSOLHV86$ZKLOH WKHSDUWLFOH VL]HGLVWULEXWLRQZDV OHVV WKDQ
SHUFHQWRIWKHDYHUDJH7KHLGHDZDVWRPHOWWKHDVVHPEOHGQDQRSDUWLFOHVLQWRWKHGHVLUHGVWUXFWXUHVZLWKRXWFDXVLQJ





7KH LQWHQVLW\GLVWULEXWLRQ LVDVVXPHG WREHKRPRJHQLXV IRU WKHJROGHQQDQRSDUWLFOHVDV WKHLUVL]H LV WZRRUGHUVRI









3OHDVH QRWH WKDW WKH UHG GDVKHG OLQH LQGLFDWHV D VHJPHQW RI WKUHH QDQRSDUWLFOHV DV D UHIHUHQFH SRLQW IRU WKH
DVVHPEOHGQDQRSDUWLFOHV$FURVVVHFWLRQDOYLHZDORQJWKH<=D[HVJHQHUDWHGE\WKH),%LVSUHVHQWHGLQ)LJF
2QHPD\ VHH WKDW WKH QDQRSDUWLFOHV DUH XQLIRUPO\PHOWHG DORQJ WKH WXQQHO RI WKH LQWHUFRQQHFWLRQ OLQH7KH FURVV
VHFWLRQRIWKHJHQHUDWHGLQWHUFRQQHFWLRQOLQHLVWULDQJOHKDYLQJGHSWKDQGZLGWKRIDERXWQP
























DQG WKHSODVPRQLF UHVRQDQFHRI WKHQDQRSDUWLFOHVRSWLPL]HV WKHFRQYHUVLRQSURFHVV LQZKLFK WKH ODVHU¶VHQHUJ\ LV
WUDQVIHUUHG LQWR WKH KHDWLQJ RI WKH QDQRSDUWLFOHV 7KH UHSHWLWLRQ UDWH RI WKH ODVHU RU LQ JHQHUDO LWV WHPSRUDO
FKDUDFWHULVWLFVHJXVLQJD&:LQVWHDGRISXOVHGODVHUDIIHFWVWKHPHOWLQJSURFHVVVLQFHWKLVSURFHVVLVYHU\PXFK
GHSHQGHQW RQ WKH WKHUPRG\QDPLF SURFHVV RFFXUULQJ RQ WKH QDQRSDUWFLOHV 7KXV WKHLU VL]H DIIHFWV WKH RSWLPDO
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